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[57] ABSTRACT 

A mobile radio station radio-communicates with a base 
station in accordance with a code division multiple access 
scheme to receive an information provision service from an 
information service center through the base station. The 
information service center supplies information data for 
information service, type data indicating the type of infor- 
mation data, and update data including version data of the 
information data to the base station. The mobile radio station 
receives the update data transmitted from the base station 
and displays the type data on a display, when the desired 
selected type data is selected from the displayed type data by 
user's operation, if it is judged that the corresponding 
information data is the latest information data based on the 
version data corresponding to the selected type data, 
receives the information data. When the information data is 
the latest information data, the information service center 
charges an account for the reception of information data by 
the mobile radio station. 
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IIADIO COMMUNICATION SYSTEM, The foregoing object and other objects of the invention 

METHOD OF RADIO COMMUNICATION have been achieved by the provision of a mobile radio 

FOR INFORMATION PROVISION SERVICE, station which conamunicates with a base station by radio 

AND MOBILE RADIO STATION with a code division multiple access and receives informa- 

5 tion provision services from an information service center 

BACKGROUND OF THE INVENllON through the base station. The information service center 

1 Field of the Invention supphes information data for information services, type data 

^ . . . , . . indicating the type of the information data, and update data 

u T °r «'.™""'^*'«"' «3^."^n'' including version data of the information data to the base 

a method of radio communication for mformation provision r^^^ ^„yie radio station receives the update data 

service, and a mobile radio station, and more Particularly, is transmitted from the base station to display the type dau on 

cellullr si ^ '° ' "^'^ ' '^P^'y '^^^ " ""^^ "^^^"^ 

^ ■ data from the displayed type data by operation, in the case 

2. Description of the Related Art where it is judged based on version data corresponding to the 
A cellular system is intended to provide communication is selected type data that the corresponding information data is 

services, so that the cellular system does not have sufi5cient the latest information data, receives the information data. 

communication capacity to provide services other than com- The information service center performs an account pro- 

munication services. For this reason, data transmission using cessing for receiving the information data by the mobile 

the cellular system, like facsimile transmission and com- radio station. 

puter communications using modems, is personally per- 20 Further, in the present invention, information data which 

formed only by individual users, therefore information pro- is frequently received is repeatedly transmitted, when the 

vision services for providing a variety of information from mobile radio station judges that the information data is the 

a cellular network have not been particularly performed. latest information data, the mobHe radio station receives the 

In the United States, a cellular system in accordance with information data being transmitted and transmits an infor- 
a CDMA scheme have been standardized, and services are ^5 mation receiving report including identification information 
going to be inaugurated. The CDMA scheme has also been to the information service center through the base station, 
adopted in a new mobile commimication system such as a The information service center performs the account pro- 
personal communication service (PCS) and has its position cessing on the basis of the infonnation receiving report. 
substantiaUy estabUshed as a predominant scheme of the On the other hand, information data which is not fre- 
next generation in the United States. 30 q^gj^y received is not usually transmitted, when the mobile 

The CDMA scheme is characterized by its very large radio station judges that the information data is the latest 

communication capacity as compared with a conventional information data, the base station is required that the mobile 

frequency division multiple access (FDMA) scheme or the radio station connects with the information service center, 

like. In the future, one half or more of a 25 [MHz] frequency after connecting, the information service center transmits the 

band assigned to an existing cellular system and a 60 [MHz] information data in response to an information transmission 

frequency band assigned to the PCS system is going to be requirement including the identification information from a 

operated in accordance with the CDMA scheme, whereby it radio communication terminal and performs the account 

is thought that the CDMA scheme can ensure approximately processing on the basis of the information transmission 

tenfold communication capacity as compared with that of requirement. 

the conventional schemes. Therefore, in the CDMA cellular The nature, principle and utUity of the invention will 

system, the essential communication services do not occupy become apparent fi-om the following detailed descripdon 

all of the assigned frequency bands, so that highly value when read in conjunction with the accompanying drawings 

added services such as information provision services can be in which like parts are designated by like reference numerals 

provided. or characters. 

The CDMA scheme comparatively has large communi- 
cation capacity, however, the communication capacity of the BRIEF DESCRIPllON OF THE DRAWINGS 
CDMA scheme is small as compared with that of a wire in the accompanying drawings: 

communication network. TOs is because the wire network piG. 1 is a block diagram showing the configuration of an 

can easily mcrease the commurucation capacity only by information provision system according to one embodiment 

mcreasmg cables, whereas the CDMA scheme has a limi- the present invention; 

tation in the number of multiplexed codes as well as a pTr-c '>a j-it. t. i • • l i 

hmitation in terms of the frequency band! Thus, even with FIGS. 2A and 2B are sequence charts explaimng methods 

a ceUular system in accordance with the CDMA scheme, an ^/j'/''''''*'''^ information m the mformation provision sys- 

efficient service provision must be attempted for its practice. ' . 

Ai • J , J • r . • ' FIG, 3 is a block diagram showing the configuration of an 

Also, in order to spread information provision services. It ■ f • . ^ 

J . . , ^ . ~ .J, . ,\ iniormation service center; 

is desirable to increase the amount of mformation available ^ a • 

with the same frequency to conduct efficient service provi- ^IG. 4 is a block diagram showing the configuration of a 

sions. Further, it is desirable for users that such services cellular network; 

provide a good usability. 60 5 is a block diagram showing a transmitter unit of a 

base station apparatus; 

SUMMARY OF THE INVENTION piG. 6 is a schematic diagram showing the structure of an 

In view of the foregoing, an object of the present inven- information index packet; 

tion is to provide a radio communication system, a method FIG. 7 is a schematic diagram showing the stmcture of an 
of radio communication for information provision service, 65 information service packet; 

and a mobile radio station which are useable for users and FIG. 8 is a block diagram showing the configuration of a 

can efficiently perform information provision service. mobile terminal apparatus; 
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FIG. 9 is a flowchart showing an operational procedure of For example, in the first information providing method, 
the mobile terminal apparatus; information is provided along a flow of information shown 

FIG. 10 is a flowchart showing an operational procedure i° ^A. First, the information service center 2 transmits 
of the information service center; and information index data and information service data to the 

™„ -n- utij- I. - . . ' c 5 cellular network 3. In this event, the information index data 

HG. 11 IS a block diagram showmg a transmitter unit of i^^.i^^es data indicating the type of the information being 
a base station apparatus accordmg to another embodiment. ^^ovid^ and data indicating whether or not each of iht 
DETAILED DESCRIPTION OF THE information being provided has been updated (update 

miormation), and the information service data is data of 
essential information to be provided such as weather fore- 



EMBODIMENT 



Preferred embodiment of the present invention will be cast and stock information, 

described with reference to the accompanying drawings: In the cellular network 3 which has received the infor- 

In a conventional wire telephone network, information mation index data and the information service data, the base 

provision services can be available through a point-to-point station apparatuses transmit the information index data and 

communication. However, this method is inefiBcient for is information service data on radio waves. More 

providing information required by many people. For specifically, each of the base station apparatuses repeatedly 

example, each person occupies one line for receiving transmits the information index data at a predetermined 

weather forecast, time, stock information, and so on, so that cycle using a paging channel and repeatedly transmits the 

the information provision service sufiiers from a low effi- information service data using a code channel for informa- 

ciency. 20 provision (hereinafter, referred to as "information ser- 

On the other hand, since a cellular system is built with a ^^^^ channel"), 

radio network, the same information can be provided to Th^ mobile terminal apparatus 4 receives the information 

many people at a time only by providing a common radio index data which is transmitted from the base station appa- 

channel. rditxLS in the cellular network 3, and displays items indicating 

Thus,' this embodiment makes the most of advantages of 25 ""^ information being provided on a display 

such ceUular system and advantages of the CDMA scheme ""^^ ^ °l '^''^ ^.^^'f^'^ information 

in which a communication capacity can be increased, to "'"°P''=' •nformation) in the displayed items, the 

reahze an efficient information provision service. inputs an mstrucuon to the mobile terminal apparatus 4 

. , c .■ c ■ r .■ ■ ■ '0 select the item of the desired mformation. The mobile 

The whole configuration of an mformation provision • „■ .„„ j „ _ • • 

, 1 11 u J -u J -.u r . 1 -rn. 30 lerminal apparatus 4, upon receiving the instruction, 

system 1 will be described with reference to FIG. 1. The ^^^^^^^ the information service data which is transmitted 

iniormation provision system 1 is composed ot an intorma- ^^ information service channel, and then displays 

tion service center 2 to be an information providing source , • f a . *u i 

o . , • r *■ • • 1 the received mformation service data on the display means, 

for implementing the mformation provision service, a eel- |„ ^u- „,^,, . * ^ • ^ tt, 

IT 11 * J * .1. • r * . In this way, the user can see the instructed mformation. The 

lular network 3 connected to the information service center .| , . , ^ a , *u • a • c 

^ ^, . • 1- T * u ij • 1 35 mobile termmal apparatus 4 stores the received mformation 

2 through a wire Ime L to build a communication network. ^^.^ ^^.^ a predetermined storage means. If it is 

and a mobJe terminal apparatus 4 connected to the cellular ^^^^^j^^ ^^^^ information index data that the instructed 

network 3 through a radio Ime WL. ■ r . u *u j * j u j- i • . 

r . . mformation has not been updated when a display mstructjon 

The mformation provision service center 2 always accu- inputted, the information service data is read out from the 

mutates mformation useful for users, such as news, weather storage means to be displayed on the display means. In this 

forecast, and stock mformation. Such information is peri- ^ay, the information can be displayed without performing 

odically updated, so that the information provision service receiving operations, thus eliminating useless receiving 

center 2 always has the latest information. operations 

The cellular network 3 comprises a control station appa- On the other hand, in the second information providing 

ratus and a pluraUty of base station apparatuses to form a 45 method, information is provided along a flow of information 

communication network using radio communications in shown in FIG. 2B. Specifically, in the second information 

accordance with the CDMA scheme. providing method, only the aforementioned information 

The mobile terminal apparatus 4 is, for example, a por- index data is transmitted from the information service center 

table telephone as a mobile communication terminal appa- 2 to the cellular network 3. The cellular network 3, upon 

ratus carried by a user. The mobile terminal apparatus 4 50 receiving the information index data, transmits the informa- 

coramunicates with a base station apparatus in the cellular tion index data from the base station apparatuses using 

network 3 through the radio network WL to make a call with paging channels. 

another portable telephone through the ceUular network 3, The mobile terminal apparatus 4 receives the information 

and connects to the information service center 2 through the index data which is transmitted from the base station appa- 

cellular network 3 and the wire fine L to receive a variety of 55 ratus and displays the received infonnation index data on a 

provided information. predetermined display means. When the user, viewing the 

The information provision system 1 has two methods for display, desires to know predetermined information, the user 

providing information to the mobile terminal apparatus 4. In inputs an instruction to the mobile terminal apparatus 4 to 

a first method, information to be provided is repeatedly display the desired information. The mobile terminal appa- 

transmitted by using a portion of a code channel which is 60 ratus 4, upon receiving the instruction, establishes a com- 

transmitted by the base station apparatus in the cellular munication line with the information service center 2 

network 3, thereby the mobile terminal apparatus is pro- through the cellular network 3, and transmits an information 

vided with the information. In second method, after con- transmission request to the information service center 2 

necting the information provision system 1 with the mobile through the communication line. The information service 

terminal apparatus 4 by a line through the cellular network 65 center 2, upon receiving the information transmission 

3, the mobile terminal apparatus 4 is provided with the request, transmits the instructed information through the 

information. communication line as information service data. In this way, 
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the mobile terminal apparatus 4 can receive and display the which of the aforementioned information providing methods 

information instructed by the user. is employed for providing information. 

Also, in the second information providing method, the llie central processing unit 6 controls the entire operation 

mobile terminal apparatus 4 stores the received information of the information service center 2 including information 
service data in the predetermined storage means. If it is 5 provision, account management, and so on. The central 

revealed from the information index data that the instructed processing unit 6 reads an update history of information, a 

information has not been updated when the display instruc- providing method of information, and so on from the data 

tion is inputted, the information service data is read out from storage unit 5, and creates information index data SI based 

the storage means to be displayed on the display means. In on the read data to supply it to the transmitter unit 7, The 

this way, useless receiving operations can be eliminated central processing xmit 6 also reads information which is 

likewise. repeatedly transmitted through an information service 

In this connection, the first and second information pro- channel, out of information to be provided, and supplies the 
viding methods are separately explained for convenience 

of read information to the transmitter unit 7 as information 

explanation, however, these methods are not completely service data S2. 

separated in actual as described above. Specifically, in the When the central processing unit 6 connects with the 
case of the information provision system 1, the information mobile terminal apparatus 4 through the cellular network 3, 
index data includes identification information for identifying the central processing unit 6 receives a transmission request 
whether information to be provided is repeatedly transmitted S3 from the mobile terminal apparatus 4 through the trans- 
using an information service channel or transmitted through ceiver unit 8, reads requested information from the data 
a line connected to the information service center 2 (i.e., storage unit 5 in response to the transmission request S3, and 
identification infonnation for identifying an information transmits the requested information as information service 
providing method), and the information index data is repeat- data S4 to the mobile terminal apparatus 4 through the 
edly transmitted using the paging channel. The mobile transceiver unit 8. 

terminal apparatus 4 checks based on the received informa- The transmitter unit 7, which corresponds to an interface 

tion index data that the instructed information is provided by with the cellular network 3, receives from the central pro- 

which of the methods when the user inputs a display cessing unit 6 the information index data SI and the infor- 

instruction. The instructed information is acquired by mation service data S2 which are repeatedly transmitted 

receiving the information service channel when provided by from a base station apparatus in the cellular network 3, and 

the first information providing method, whereas the transmits the information index data SI and the information 

instructed information is acquired through a line connected service data S2 to the cellular network 3 with a predeter- 

to the information service center 2 when provided by the mined signal form. 

second information providing method. Similarly, the transceiver unit 8, which corresponds to the 

Note that, in the information provision system 1, infor- interface with the cellular network 3, transmits and receives 

mation which is frequently received is repeatedly transmit- the information service data S4 and the transmission request 

ted using a dedicated information service channel, while 53 nd so on when the transceiver unit 8 connects with the 

information which is frequently received is transmitted mobile terminal apparatus 4 through the cellular network 3. 

through a line connected to the information service center 2. The transceiver unit 8 comprises a transmitter circuit 8A and 

ITiis is because if the information which is not frequently a receiver circuit 8B, wherein the transmitter circuit 8A 

received is repeatedly transmitted using a dedicated code transmits the information service data S4 to the cellular 

channel, the code channel is uselessly occupied to cause a network 3 with the predetermined signal form, and the 

lower line utilization efficiency. Further, if the information receiver circuit 8B receives the transmission request S3, the 

which is frequently received is transmitted through a line identification number S5, and the information acquisition 

connected to the information service center 2, a traffic report S6 transmitted through the cellular network 3 to pass 

channel is excessively occupied by the information provi- the received data to the central processing unit 6. 
sion service to adversely affect the essential call service. To When information is received by the mobile terminal 

avoid such problems, the information provision system 1 apparatus 4 through an information service channel, the 

changes the mformation providing method in accordance central processing unit 6 receives the identification number 

with a receiving frequency of information, thus realizing an S5 of a subscriber and the information acquisition report S6 

efiScient mformation provision service with a highly efficient transmitted from the mobile terminal apparatus 4 through 

use of the radio line. the transceiver unit 8, and charges account to the subscriber. 

Next, the specific configurations of the respective appa- who has received the information through the information 

ratuses will be described below. First, the information ser- service channel, based on the data S5 and S6. The central 

vice center 2 comprises a data storage unit 5, a central processing unit 6, when providing information through a 
processing unit 6, a transmitter unit 7, and a transceiver unit 55 line connection, receives the identification number S5 of a 

8, as shown in FIG. 3. subscriber transmitted from the mobile terminal apparatus 4 

The data storage unit 5 forms a database for managing and through the traasceiver unit 8, and charges account to the 

accumulating a variety of information, and totals and stores subscriber, who has received the information, based on the 

information which is provided to subscribers, update history identification number S5. 

of the information, identification numbers of the subscribers, 60 Next, the configuration of the cellular network 3 will be 

the contents of services provided to respective subscribers, next described with reference to FIG. 4. As shown in FIG. 

account information, and so on. Specifically, the information 4, the cellular network 3 is composed of a control station 

which is provided to the subscribers includes, for example, apparatus 9 and a plurality of base station apparatuses lOA 

news, weather forecast, and stock information, which con- to ION. 

forms to the needs of subscribers. Further, the above infor- 65 llie control station apparatus 9 controls the entire opera- 

mation is periodically updated so that the latest information tion of the cellular network 3, and controls the operation of 

is always accumulated. The data storage unit 5 manages that an information provision service in addition to the operation 
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of a normal communication service. For example, in the and maintenance of synchronization, reconstruction of a 

communication service, the control station apparatus 9, upon clock, and so on at a mobile terminal apparatus. The synch 

receiving a transmission request from the mobile terminal channel is a channel used to match time information and a 

apparatus 4, instructs the nearest base station apparatus to long-period PN code between a base station apparatus and a 
make a line connection, in order to establish a radio line 5 mobile terminal apparatus. The paging channel is a channel 

between the mobile terminal apparatus 4 and the base station yged fo^ transmitting information required for hand-off, 

apparatus and establish a communication hne between the terminal calling information generated when a call reaches 

base station apparatus and a caU destination. Thereby, the ^ ^^^^^,1^ information on assignment of a traffic channel, 

mobUe ternamal apparatus 4 can make a call with the ^ ^h^ ^^^^^ ^^^^^^ ^ ^t^^^^^l transmitting 

destination through the radio line and the commumcation ^ ^^^^ ^ information data during data 

hne. Also, when a caU request is received from another transmission, and so on. 

telephone to the mobile terminal apparatus 4, a base station ^ j . , ™, , . „ , 

apparatus transmits a caU signal. The control station appa- Compared to such general CDMA cellular network, this 

ratus 9, upon receiving a response signal from the mobile embodiment uses the pa^ng channel to repeatedly transmit 

terminal apparatus 4, establishes a radio line between the the information index data SI as described above. In 

base station apparatus and the mobile terminal apparatus 4 mformation service data S2 is repeatedly 

in response to the response signal, and establishes a com- transmitted using the information service channel which is a 

munication line between the base station apparatus and the dedicated code channel. For this reason, the cellular network 

other telephone. Thereby, the mobile terminal apparatus 4 ^ according to this embodiment is newly provided with the 

can make a call with the other telephone. information service channel, usmg part of a code channel. 

In the case of the information provision service, the Here, a transmitter unit of the base station apparatus in 

control station apparatus 9 receives the information index this embodiment will be described with reference to FIG. 5. 

data Si and the information service data S2 transmitted from ^^^^ of the base station apparatuses lOA to ION is provided 

the information service center 2 to supply the received data ^ transmitter unit 20 as shown in FIG. 5. 
to the respective base station apparatuses lOA to ION. Each 25 ^° transmitter unit 20, code channels, each generated 

of the base station apparatuses lOA to ION, upon receiving by multiplying each code channel data by a different spread 

the data SI and S2, repeatedly transmits the information code (specifically, exclusive OR operation), are added by a 

index data SI using a paging channel, and repeatedly channel adder 36 to multiplex the code channels which are 

transmits the information service data S2 using a dedicated finally transmitted through the same frequency channel. In 

information service channel. this event, a code generated by multiplying a PN code by a 

Further, in the case of providing information through a Walsh code is used as the spread code. The spread code is 

line connection, the control station apparatus 9, upon receiv- changed by varying the Walsh code as "0", "32", "1", "i", 

ing a transmission request from the mobile terminal appa- and "n" for each code channel. 

ratus 4, first instructs the nearest base station apparatus, for For example, as to the traffic channel, a PN code gener- 
example, the base station apparatus lOA to make a line 35 ated at a PN code generator 21 is multiplied by a Walsh code 

connection. Thereby, a radio line is established through a having a function number "n" generated at a Walsh code 

traffic channel between the base station apparatus lOA and generator 26 by using a multiplier 34, and the resulting code 

the mobile terminal apparatus 4, and a communication line is used as a spread code. Then, this spread code is multiplied 

is established between the base station apparatus lOA and by traflQc channel data by a multiplier 35 to generate the 
the information service center 2. Next, the control station 40 traffic channel. As to the information service channel, the PN 

apparatus 9 receives the transmission request S3 transmitted code is multiplied by a Walsh code having a function number 

from the mobile terminal apparatus 4 through the base "i" generated at a Walsh code generator 25 by using a 

station apparatus lOA, and transfers the transmission request multiplier 32, and the resulting code is used as a spread code, 

S3 to the information service center 2. The control station Then, this spread code is multiplied by information service 
apparatus 9 also receives information service data S4 trans- 45 data by a multipher 33 to generate the information service 

mitted from the information service center 2 in response to channel. As to the paging channel, the PN code is muUiplied 

the transmission request S3, and transfers the information by a Walsh code having a function number "1" generated at 

service data S4 to the mobile terminal apparatus 4 through a Walsh code generator 24 by using a multiplier 30, and the 

the base station apparatus lOA. In this connection, the resulting code is used as a spread code. Then, this spread 
control station apparatus 9 receives the identification num- 50 code is multiplied by paging channel data by a multiplier 31 

ber S5 and the information acquisition report S6, transmitted to generate the paging channel. As to the sync channel, the 

from the mobile terminal apparatus 4 for the account PN code is multiplied by a Walsh code having a function 

processing, through the base station apparatus lOA, and number "32" generated by a Walsh code generator 23 by 

transfers the data S5 and S6 to the information service center using a multiplier 28, and the resulting code is used as a 
2, 55 spread code. Then, this spread code is multiplied by sync 

Now, the respective base station apparatuses lOA to ION channel data by a multiplier 29 to generate the sync channel, 
will be described. In a general cellular network in accor- However, as to the pilot channel, the PN code is multi- 
dance with the CDMA scheme, a plurality of code channels plied by a Walsh code having a function number "0" (i.e., a 
for transmitting by respective base station apparatuses are code always at "0") generated at a Walsh code generator 22 
multiplexed using the same frequency channel. For the code 60 by using a multiplier 27, and the resulting code is iransmit- 
channels, a forward link (in the direction from the base ted as it is as a spread code. Thus, the PN code is transmitted 
station apparatus to the mobile terminal apparatus) is pro- as it is on the pilot channel. Therefore, the detection of the 
vided with four kinds of code channels: a pilot channel, a PN code by the mobile terminal apparatus 4 means the 
sync channel, a paging channel, and a traffic channel. examination of the timing of the spread code which is 

Out of the aforementioned four channels, the pilot chan- 65 transmitted using the pilot channel. Also, the mobile termi- 

nel is a channel for repeatedly transmitting a pseudo noise nal apparatus 4 can demodulate desired code chaimel data by 

code (PN code) excluding data, and is used for acquisition selectively switching a spread code generated at the PN code 
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generator in accordance with the transmitter side (however, 
the pilot channel is not a channel through which data is 
provided, as can be understood from the aforementioned 
description). 

Note that, the information index data SI is inserted into 
paging channel data with the packet data form shown in FIG. 
6 to be transmitted. In this event, the information index 
packet is formed of a header and one or a plurality of 
information status areas. The information status area corre- 
sponds to the information index data SI. The information 
status area comprises an information type field, a version 
number field, and another information field as shown in FIG. 

6. The information type field contains a code indicative of 
provided information which is related to the information 
status. The version number field contains a code indicative 
of an update history of provided information. The other 
information field contains a code related to a code channel 
through which information service data is transmitted 
(specifically, a code for identifying whether information 
service data is transmitted through an information service 
channel being a dedicated code channel, or through a traflSc 
channel through a line connection). Note that, when the 
information service data is transmitted through a dedicated 
code channel, the other information field contains a code 
indicative of the channel number of the code channel. 

Further, as described above, the information service data 
S2 or S4 is transmitted using a dedicated code channel or a 
trafiSc chaimel, wherein the information service data S2 or 
84 is transmitted with the packet data form shown in FIG. 

7. In this event, the information service packet is formed of 
a header, an information type field, and an information 
service data field. The information type field contains a code 
indicative of provided information which is related to the 
information service packet. The information service data 
field contains information data itself to be provided. 

Next, the configuration of the mobile terminal apparatus 
4 will be described with reference to FIG. 8. In the mobile 
terminal apparatus 4, a received signal SIO received by an 
antenna 41 is supplied to a high frequency amplifier 43 
through an antenna switch 42 to be amplified. The amplified 
received signal is then supplied to an orthogonal detector 
circuit 44. The orthogonal detector circuit 44 orthogonally 
detects the received signal SIO to obtain a baseband signal 
Sll, and then supphes the baseband signal Sll to a PN 
detector 45 and demodulators 46 to 48. 

The PN detector 45 detects a pilot PN code from the 
baseband signal Sll in response to an instruction from a 
control circuit 52, and informs the control circuit 52 of the 
detection results (the timing of the PN code and so on). The 
control circuit 52, upon receiving the detection results, 
transmits control signals to the demodulators 46 to 48 such 
that the demodulators 46 to 48 operate at a plurality of PN 
code timings detected by the PN detector 45. The reason 
why the demodulators 46 to 48 are operated at different 
timings from each other is that multipath generally exists in 
a transmission path and a PN code is detected at a plurality 
of timings. Thus, if multipath exists, the plurality of 
demodulators which respectively corresponds to a plurality 
of paths are operated at different timings from each other for 
demodulation, thereby avoiding the influence of the multi- 
path. 

Demodulated results (S12 to S14) produced by the respec- 
tive demodulators 46 to 48 are supplied to a combiner 49 to 
be summed at the same timing. ITiereby, received data S15 
having a large signal-to-noise ratio and a large signal-to- 
interference ratio is demodulated. Tlie received data S15 is 
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supplied to a deinterleaver 50 to be rearranged in the original 
order and then supplied to a decoder 51, The decoder 51 
performs Viterbi decoding and error correction on the sup- 
plied received data to obtain received data S16. The received 
data 816 is supplied to the control circuit 52. 

Here, if the received data 816 is speech data, the control 
circuit 52 supplies the received data 816 to a vocoder (not 
shown) which functions as a speech encoder/decoder. 
Consequently, a speech signal is decoded from the received 
data 816 and outputted from a speaker (not shown). Further, 
if the received data 816 is the information index data Si, the 
control circuit 52 supplies the received data 816 to a display 
53. Consequently, the status of information being provided 
is displayed on the display 53. Furthermore, if the received 
data 816 is the information service data S2 or S4, the control 
circuit 52 supplies the received data 816 to a memory 54 for 
storage and to the display 53. Consequently, information 
being provided is displayed on the display 53. 

Note that, when the information index data 81 is supplied 
to the display 53 to display the status of provided informa- 
tion thereon, the user operates an information input unit 55 
monitoring the displayed status. When the user inputs a 
display instruction for displaying desired information, the 
control circuit 52 receives an information service channel in 
response to the display instruction, or acquires the informa- 
tion service data 82 or 84 on the instructed information 
through a line connected to the information service center 2 
to supply it to the display 53 for display. If the information 
index data SI indicates that the information instructed by the 
user has not been updated, the control circuit 52 reads the 
instructed information from the memory 54, and supplies the 
read information to the display 53 for display. 

On the other hand, in the case of transmitting data, the 
control circuit 52 supplies data to be transmitted to a 
modulator unit 56 as transmitted data 817. In this event, the 
data to be transmitted may be, for example, speech data 
supplied from the vocoder, a variety of control data to be 
transmitted to the control station apparatus 9 of the cellular 
network 3, or data such as the transmission request 83, 
identification information 85, and information acquisition 
report 86 to be transmitted to the information service center 
2. 

The modulator unit 56 performs spread spectrum and 
offset quadrature phase shift keying (QPSK) modulation on 
the transmitted data S17. The resulting modulated signal is 
supplied to the high frequency amplifier 57 to be amplified 
to a desired power level, and then supplied to the antenna 41 
through the antenna switch 42 in order to be radiated to the 
base station apparatuses. 

Next, an operational procedure executed by the mobile 
terminal apparatus 4 at the time of receiving the information 
provision service will be described with reference to the 
flow chart shown in FIG. 9. In the beginning, at step 8P2, the 
control circuit 52 receives a paging channel which is trans- 
mitted from a base station apparatus to receive an informa- 
tion index packet. In this event, the information index packet 
includes the type of provided information, update informa- 
tion on each information, an information providing method, 
and so on, as described above. Therefore, the control circuit 
52 can acquire such information by receiving the informa- 
tion index packet. Next, at step 8P3, the control circuit 52 
supplies the display 53 with the type of information, the 
update status of the information, and so on, acquired from 
the information index packet, to display the data. 

At next step 8P4, the control circuit 52 waits for a display 
instruction which is inputted by the user's operation. As a 
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result, when the user inputs a display instruction for dis- Next, an operational procedure executed by the informa- 

playing desired information, the procedure proceeds to next tion service center 2 when connected with the mobile 

step SP5. At step SP5, the control circuit 52 checks whether terminal apparatus 4 through a line will be described with 

or not the instructed information has been updated. The reference to the flowchart shown in FIG. 10. At step SP21, 
procedure proceeds to step SP6 if not updated, and proceeds 5 a line connection is made with the mobile terminal apparatus 

to step SP7 if updated. 4 ^hen, at next step SP22, the central processing unit 6 

At step SP6, previously received information is read from determines based on the identification number S5 transmit- 

the inemory 54 At next step SP8, the control circuit 52 ted from the mobile terminal apparatus 4 whether or not the 

supphes the read informaUon to the display 53 to display it ^jj^bile terminal apparatus 4 has been registered. As a result. 

In this c^nnecuon, it will be unde^tood that the mstructed procedure proceeds to next step SP23 if the mobile 

miormation has not been received even if the instructed , • 1 .^uu fjj 

information has been updated, the procedure proceeds to termmal apparatus 4 has been registered, and proceeds to 

step SP7 to receive the information. '^'P ^'^^ registered, where the Ime is disconnected. 

At step SP7, the control circuit 52 checks the providing ^^^P ^^^^ processing unit 6 determines the 

method of the instructed information on the basis of the Purpose of the line connection on the basis of information 

previously received information index packet. Specifically, indicating the purpose of the line connection or a transmis- 

the control circuit 52 checks whether the instructed infor- ^^o" request S3 transmitted from the mobile terminal appa- 

mation is repeatedly transmitted through a dedicated infor- ^^^^^ 4. As a result of the determination, the procedure 

mation service channel or acquires through a line connected proceeds to step SP24 when the line connection has been 

to the information service center 2. As a result, the procedure made to receive information, and proceeds to step SP25 
proceeds to step SP9 when the instructed information is ^0 when the line connection has been made to transmit an 

transmitted through the dedicated information service information acquisition report. 

channel, and proceeds to step SPIO when it is acquired At step SP24, the central processing unit 6 reads requested 
through a hne connected to the mformation service center 2. information from the data storage unit 5 based on the 
At step SP9, the control circuit 52 receives the informa- transmission request S3, and transmits the read information 
tion service packet by receivmg the mformation service 25 the mobile terminal apparatus 4, 
channel, thereby acquiring the instructed information, the .-x u j . . otv^^ . 
acquired information is stored in the memory 54. At next ^^"'^f ^^^P ^^^5, the central processing 
step SPU, the control circuit 52 reports the information ^ information acquisition report S6 (i.e., 
service center 2 that it has received the provided information ^^P°^^ indicating that the mobile termmal apparatus has 
by receiving the information service channel. Specifically, a 30 ^cqiiired provided information by receivmg an mformation 
radio line is established between the mobile terminal appa- service channel) transmitted from the mobile terminal appa- 
ratus 4 and the base station apparatus through a trafiBc ^^^^ 4. 

channel and a communication line is established between the At step SP26, the central processing unit 6 charges 

base station apparatus and the information service center 2, account to the mobile terminal apparatus 4, to which the 

in order to connect with the information service center 2. information has been provided, based on the previously 

Then, the mobile terminal apparatus 4 transmits the identi- received identification number S5 and information acquisi- 

fication number S5 thereof and the information acquisition tion report S6. Specifically, when the mobile terminal appa- 

reportS6mdicative of the purpose of the fine connection and ratus 4 has received information through an information 

mformation acquu-ed thereby. Thus, the information service service channel, the central processing unit 6 charges 

center 2 can charge account to the mobile te^ ^^^^^^ ^^^^^^ ^^^-^^ apparatus 4 based on the 

4 based on the transmitted data S5 and S6. -^^^^^^^^^^^ ^^^^^^ 55 information acquisition 

nien the procedure proceeds to step SP8 the control , ^t S6. When the mobile terminal apparatus 4 has 

ioT fa '^"^ information to the display 53 ^^^^-^^^ information through a Une connection, the central 

r^^Ku^ *u t, J * * crun . i • - ^r-i processing unit 6 charges account depending on the infor- 

On the other hand at step SPIO the control circuit 52 ^^^^^ ^^^^^ed based on the identification number S5. 

acquires the instructed information through a line connected . , 

to the information service center 2 and stores the received ^^^"^ operation is termmated, the procedure 

information in the memory 54. More specifically, a radio line proceeds to next step SP27, the central processmg unit 6 

is established between the mobile terminal apparatus 4 and disconnects the line, and then the procedure is terminated at 

the base station apparatus through a trafi&c channel and a "^^xt step SP28. 

communication line is established between the base station so As an example of the account operation, a utilization 

apparatus and the information service center 2, in order to status may be totaled for each mobile terminal apparams in 

connect with the information service center 2. Then, the months such that the rates are collected at the end of each 

mobile terminal apparatus 4 transmits the identification month from a user's account. 

number S5 thereof and a transmission request S3 including in the information provision system 1 according to this 
the type of desired information to the information service 55 embodiment configured as described above, first of all, each 

center 2. When the infonnation service center 2 transmits the of the base station apparatuses repeatedly transmits an 

requested information as an information service packet in information index packet (information index data SI), indi- 

response to the transmission request S3, the mobile terminal eating whether or not provided information has been 

apparatus 4 can acquire the mformation instructed by the updated, using a paging channel. The mobile terminal appa- 

60 ratus 4 receives the information index packets in the inter- 
Then, the procedure proceeds to step SP8, the control vals of receiving paging messages (information for the 
circtiit 52 supplies the received information to the display 53 communication service such as call arrival information), for 
to display. example, approximately once per ten minutes. The mobile 
In this case, the information service center 2 also charges terminal apparatus 4 displays the update status of an infor- 
account to the mobile terminal apparatus 4, which has 65 mation acquired from the information index packet on the 
received the information, based on the identification number display 53. The user, viewing the display, operates the 
S5. information input unit 55. When the user inputs a display 
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instruction for displaying desired information, the mobile avoid such a problem and allows for an efficient utilization 

terminal apparatus 4 acquires the instructed information in of the code channel. 

response to the display instruction by receiving an informa- According to this embodiment, update information on 

tion service channel or through a line connected to the provided service (specifically, the type of information and a 
information service center 2, and supplies the acquired 5 version number indicative of the number of revisions) is 

information to the display 53 to display. However, in the periodically transmitted using a CDMA paging channel or a 

case where the instructed information has not been updated dedicated code channel, and the mobile terminal apparatus 

and the previously received same information is stored in the (4) receives the update information. Then, the mobile ter- 

memory 54, the stored information is read from the memory minal apparatus displays the received update information on 
54 and displayed on the display 53 without performing the lO the predetermined display means (53) to notify the user of 

receiving operation. the status of information being provided. As a result, if the 

In this way, since the information index packet indicating user manipulates the input means (55) to input an instruction 

whether or not information has been updated is transmitted, to display the provided information, the mobile terminal 

in this embodiment, the mobile terminal apparatus 4 can apparatus acquires the instructed information by receiving 
easily know whether or not information has been updated. If ^5 the information transmitted through a code channel for the 

it can be known whether information has been updated, the information provision or through a line connected to the 

receiving operation is required only when the information information service center, and displays the received infor- 

index packet indicates that information has been updated, in mation on the display means. In addition, the received 

response to a display instmction inputted from the user. It is information is stored in the predetermined storage means 
therefore possible to reduce the number of times of receiving 20 (54) such that the information stored in the storage means is 

operations to increase the efficiency of the information read for display when the user inputs the same display 

provision service. instruction next time if the information has not been 

Further, in this embodiment, since the information pro- updated. By offering the information provision service as 

vision service is offered only when the user inputs a display described above, this embodiment realizes an improved 

instruction, the information provision service can be offered usability and a high efficiency for the service, 
in response to the intention of the user, and the number of According to the aforementioned configuration, the base 

times of receiving operations can be reduced as compared station apparatus transmits the information index packet 

with an automatic reception scheme for automatically indicating whether or not information to be provided has 

receiving provided information, thereby making it possible been updated, so that the mobile terminal apparatus 4 needs 

to further improving the usability of the information provi- to receive information service data S2 or S4 in response to 

sion service. a display instruction inputted by the user, only when the 

Further, in this embodiment, when the mobile terminal instructed information has been updated, thus making it 

apparatus 4 receives information repeatedly transmitted possible to improve the usability and efficiency of the 

through the information service channel, the mobile terminal information provision service. 

apparatus 4 transmits the information acquisition report S6 Further, since highly fi-equently received information is 
to the information service center 2, so that the information transmitted using a dedicated code channel while less f re- 
service center 2 can easily determine an information acqui- quently received information is transmitted through a line 
sition status of the mobile terminal apparatus 4 and can connected to the information service center 2, the radio line 
easily charge account to the mobile terminal apparatus 4. can be efficiently used for conducting the information pro- 
The reason is because when information is provided through vision service. 

the information service channel, the mobile terminal appa- Note that, according to the aforementioned embodiment, 

ratus 4 can acquire information only by the receiving the information index packet (information index data SI) is 

operation, so that the information service center 2 cannot transmitted using a paging channel, however, the present 

entirely monitor the information acquisition stams and may invention is not limited thereto and a dedicated code channel 

fail to charge account to the mobile terminal apparatus 4. can be used for transmitting the information index packet 

However, in this embodiment, since the mobile terminal when the amount of traffic is large. In this case, a dedicated 

apparatus 4 sends the information acquisition report S6 upon information index channel can be provided as a transmitter 

receiving information, such an account problem can be unit 60 of each base station apparatus such that this channel 

solved. is used for transmitting the information index packet. In this 

Further, in this embodiment, highly frequently received way, the information index packet can be reliably transmit- 

information is transmitted through the information service ted even if the amount of trafBc on the paging channel is 

channel which is a dedicated code channel, so that highly large due to the essential communication service, 
demanded information can be efficiently transmitted. If In this connection, in this case, each base station appara- 
highly frequendy received information were transmitted 55 tus receives reception slots periodically transmitted and 

through a line connection, a traffic channel would be occu- examines whether or not a paging message is forwarded 

pied by the information provision service, thereby possibly thereto. If there is no paging message forwarded thereto, the 

inopeding the essential communication service. However, code channel for reception can be switched from the paging 

this embodiment solves such a problem and allows for an channel to the information index channel to receive the 

efficient utilization of the radio line. information index packet at the timing at which the infor- 

Further, less fi"equently received information is transmit- mation index packet is received, 
ted using a traffic channel through a line connected to the Further, while in the aforementioned embodiment, one 

information service center 2, so that less demanded infor- type of provided information is received, however, the 

mation can be efficiently transmitted. If less frequently present invention is not limited thereto and a plurality of 
received information were repeatedly transmitted using a 65 types of information can be received at the same time. In this 

dedicated code channel, the code channel would be possibly case, a plurality of types of information instructed by the 

occupied excessively. However, this embodiment can also user are listed up, and update information and information 
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providing methods are checked for the respective informa- 
tion in order to sequentially receive the respective informa- 
tion in accordance with the check results. However, in this 
case, if instructed information has not been updated and 
stored in the memory 54 during a previous receiving 5 
operation, the stored information can be read from the 
memory 54. Further, in this case, information to be received 
can be classified in accordance with information providing 
methods so as to collectively acquire information provided 
by the same providing method. lo 

Further, while in the aforementioned embodiment, pro- 
vided information is received and displayed on the display 
53 as character information, however, the present invention 
is not limited thereto and if provided information is in the 
form of speech data, a speaker can be used for outputling the 15 
information as sound. 

Further, while in the aforementioned embodiment, a 
method of transmitting provided information using a dedi- 
cated information service channel and a method of trans- 
mitting provided information by connecting a line are 
combined, however, the present invention is not limited 
thereto and either one of these methods can be used for 
transmitting provided information. 

Further, while in the aforementioned embodiment, the ^5 
information providing source is divided into the information 
service center 2 and the cellular network 3, however, the 
present invention is not limited thereto and the cellular 
network can include the information service center. In other 
words, the information service center is not limited at all in 
configuration or in position. 

Furthermore, while in the aforementioned embodiment, 
the infonnation provision service in a CDMA cellular to 
which the present invention is applied, however, the present 
invention is not limited thereto and can also be applied to an 35 
information provision service conducted in a radio commu- 
nication system which makes radio communications 
between base station apparatuses and mobile terminal appa- 
ratuses in accordance with a code division multiple access 
scheme, in any case, similar effects to the above mentioned 40 
can be obtained. 

According to the present invention as described above, 
when an information provision service for providing a 
variety of information is conducted from an information 
service center to a mobile radio station in addition lo an 45 
ordinary communication service, each base station transmits 
update information indicating whether information to be 
provided has been updated, and the mobile radio station 
receives and displays the update information on a predeter- 
mined display means to let the user know about the status of 50 
the provided information. When the user inputs a display 
instruction for certain information, the mobile radio station 
checks based on the update information whether or not the 
instructed information has been updated. If the instructed 
information has been updated, the instructed information is 55 
newly received and displayed on the display means. The 
information service center charges account to the mobile 
radio station which has received information data. Thereby, 
the times of receiving operations can be reduced and an 
eflScient information provision service can be conducted. 60 
Also, since infonnation is received only when the user 
inputs a display instruction, the usability can be significantly 
improved for the user as compared with an automatic 
information receiving system which does not accept user's 
instruction. Thus, a radio communication system, a method 65 
of radio communication for information provision service, 
and a mobile radio station which can provide a good 
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usability for users and implement an efficient information 
providing service. 

FIG. 11 is a block diagram showing a transmitter unit of 
a base station apparatus according to another embodiment. 
FIG. 11 is identical to FIG. 5 except that FIG. 11 adds a 
Walsh code generator 61 that generates a Walsh code having 
a function number "2" and includes multipliers 62 and 63. 

While there has been described in connection with the 
preferred embodiments of the invention, it will be obvious 
to those skilled in the art that various changes and modifi- 
cations may be aimed, therefore, to cover in the appended 
claims all such changes and modifications as fall within the 
true spirit and scope of the invention. 

What is claimed is: 

1. A radio communication system for radio- 
conununicating between a base station and a plurality of 
mobile radio stations that communicate in accordance with 
a code division multiple access scheme, said system com- 
prising: 

an information service center for supplying to said base 
station information data including updated news 
information, updated weather information, and updated 
stock information for providing information provision 
service to said at least one of said plurality of mobile 
radio stations, type data indicating a type of said 
information data, and update data including version 
data of said information data; and 

said plurahty of mobile stations including means for 
receiving said update data transmitted from the base 
station and for displaying said type data, and when 
desired selected type data is selected from said dis- 
played type data by a user's operation, forjudging that 
said corresponding information data is latest informa- 
tion data based on said version data corresponding to 
said selected type data, and for receiving said informa- 
tion data, wherein 

said information service center charges an account for 
reception of said information data by said at least one 
of said plurality of mobile ratio stations. 

2. The radio communication system according to claim 1, 
wherein 

said at least one of said plurality of mobile radio stations 
updates the information data whenever the information 
data is received thereby and includes storage means for 
storing said information data, upon judging that said 
information data is not the latest information data, and 
means for reading the stored information data from said 
storage means for display. 

3. The radio communication system according to claim 1, 
wherein 

said information data is repeatedly transmitted to said at 
least one of said plurality of mobile radio stations, and 
when said at least one of said plurahty of mobile radio 
stations judges that said information data is the latest 
data, said at least one of said plurahty of mobile radio 
stations receives said information data being transmit- 
ted and transmits an information acquisition report 
including identification information to said information 
service center through said base station, and said infor- 
mation service center charges the account on a basis of 
said information acquisition report. 

4. The radio communication system according to claim 3, 
wherein 

said update data is transmitted using a paging channel or 
a dedicated code channel, and said information data is 
repeatedly transmitted using a dedicated code channel. 
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5. The radio communication system according to claim 1, 
wherein 

said information data is not normally transmitted to said 
at least one of said plurality of mobile radio stations, 
and when said at least one of said plurality of mobile 
radio stations judges that said information data is the 
latest information data, said at least one of said plurality 
of mobile radio stations demands to connect to said 
information service center of said base station, after 
connecting, said information service center transmits 
said information data to said at least one of said 
plurality of mobile radio stations through said base 
station in response to an information transmission 
request including the identification information from 
said radio communication terminal and charges the 
account on a basis of said information transmission 
request. 

6. The radio communication system according to claim 5, 
wherein 

said update data is transmitted using a paging channel or 
a dedicated code channel, and said information data is 
transmitted using a trafiSc channel. 

7. A method of radio communication for information 
provision service for radio-communicating between a plu- 
rality of mobile radio stations and an information service 
center, which provides an information service to the mobile 
radio station, through a base station in accordance with a 
multiple division access scheme, comprising the steps of: 

supplying information data including updated news 
information, updated weather information, and updated 
stock information for providing said information pro- 
vision service, type data indicating the type of the 
information data, and update including version data of 
said information data to said base station by said 
information service center; 

receiving said update data transmitted from the base 
station and displaying said type data by at least one of 
said mobile radio stations, when desired selected type 
data is selected from said displayed type data by a 
user's operation, and, upon judging that said corre- 
sponding information data is latest information data 
based on said version data corresponding to said 
selected type data, receiving said information data; and 

charging an account by said information service center for 
the reception of said information data by said at least 
one of said plurality of mobile radio stations, 

8. The method of radio communication for information 
provision service according to claim 7, further comprising 
the steps of: 

updating the information data whenever information is 
received and storing said information data by said at 
least one of said Plurality of mobile radio stations, 
when it is judged that said information data is not the 
latest information data, reading the stored information 
data and displaying it by said at least one of said 
plurality of mobile radio stations. 

9. The method of radio communication for information 
provision service according to claim 7, further comprising 
the steps of: 

transmitting repeatedly said information data to said at 
least one of said mobile radio stations, when said at 
least one of said plurahty of mobile radio stations 
judges that said information data is the latest informa- 
tion data, receiving said information data being trans- 
mitted and transmitting an information acquisition 
report including identification information to said 
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information service center through said base station by 
said at least one of said plurality of mobile radio 
stations, and charging the account on a basis of said 
information acquisition report by said information ser- 
vice center. 

10. The method of radio communication for information 
provision service according to claim 7, further comprising 
the following steps of; 

transmitting said information data to said at least one of 
said plurality of mobile radio stations, when said at 
least one of said plurality of mobile radio stations 
judges that said information data is the latest informa- 
tion data, demanding to connect to said information 
service center of said base station by said at least one 
of said plurahty of mobile radio stations, after 
connecting, transmitting said information data to said at 
least one of said plurality of mobile radio stations 
through said base station in response to an information 
transmission request including identification informa- 
tion from said radio communication terminal and 
charging the account on a basis of said information 
transmission request by said information service center. 

11. A mobile radio station for radio-communicating with 
a base station in accordance with a code division multiple 
access scheme and receiving information data for informa- 
tion provision service, type data indicating a type of infor- 
mation data, and update data including version data of said 
information data from an information service center through 
said base station, said mobile radio station comprising: 

communication means for radio-communicating with said 
base station; 

display means for displaying at least reception informa- 
tion; 

input means for inputting a selective instruction; and 
control means for receiving said update data from said 
communication means and displaying said type data on 
said display means, when desired selected type data is 
selected from said displayed type data by user's 
operation, and if it is judged that said corresponding 
information data is latest information data based on 
said version data corresponding to said selected type 
data, receiving and displaying said information data on 
said display means, and for transmitting information 
for charging an account to reception of said information 
data of said mobile radio station by said information 
service center to said information service center 
through said base station, 
wherein said information data provided by said informa- 
tion provision service includes updated news 
information, updated weather information, and updated 
stock information. 

12. The mobile radio station according to claim 11, 
wherein 

said mobile radio station updates information data when- 
ever the information data is received and further com- 
prising storage means for storing said information data, 
and wherein when it is judged that said information 
data is not the latest information data, said mobile radio 
station reads the stored information data from said 
storage means to display said stored information data 
on said display means. 

13. The mobile radio station according to claim 11, 
wherein 

said information data is repeatedly transmitted to said 
mobile radio station, and said control means receives 
said information data and then transmits an information 
acquisition report including identification infonmation 
used for charging the account in said information 
service center. 
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14. The mobile radio station according to claim 11, 
wherein 

said information data is not normally transmitted to said 
mobile radio station, when said control means judges 
that said information data is the latest information data, 5 
and said control means transmits an information trans- 
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mission request for requiring a transmission of infor- 
mation data to said information service center including 
identification information used for charging the 
account in said information service center. 

* * « 4: * 



03/04/2004, EAST Version: 1.4.1 



